Introduction and main result {#Sec1}
============================

Boros and Moll \[[@CR1], [@CR2]\] explored a special class of Jacobi polynomials in their study of a quartic integral. They have shown that for any $\documentclass[12pt]{minimal}
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                \begin{document}$\{d_{i}(m)\}_{0 \leq i \leq m}$\end{document}$ of the coefficients is called a Boros-Moll sequence. From ([1.3](#Equ3){ref-type=""}), we know that $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$d_{i}(m)$\end{document}$ can be given by $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ d_{i}(m)=2^{-2m}\sum _{k=i}^{m}2^{k}{2m-2k \choose m-k} {m+k \choose k}{k\choose i}. $$\end{document}$$

Some combinatorial properties of $\documentclass[12pt]{minimal}
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                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ a_{i}^{2}-a_{i+1}a_{i-1} \geq0,\quad 1\leq i \leq m, $$\end{document}$$ where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a_{-1}=a_{m+1}=0$\end{document}$. Moll \[[@CR2]\] conjectured that the sequence $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{d_{i}(m)\}_{0 \leq i \leq m}$\end{document}$ is log-concave. Kauers and Paule \[[@CR3]\] proved this conjecture based on recurrence relations found using a computer algebra approach. Recently, Chen and Xia \[[@CR4]\] showed that the sequence $\documentclass[12pt]{minimal}
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                \begin{document}$\{d_{i}(m)\}_{0 \leq i \leq m}$\end{document}$ satisfies the reverse ultra log-concavity. Chen and Xia \[[@CR8]\] proved that the Boros-Moll sequences are 2-log-concave, and Xia \[[@CR9]\] studied the concavity and convexity of the Boros-Moll sequences.

In this paper, we give a new definition, i.e., skew log-concavity. Let $\documentclass[12pt]{minimal}
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                \begin{document}$\{T(n+k,k)\}_{0 \leq k <\infty}$\end{document}$ is log-concave. We will show that the Boros-Moll sequences are almost skew log-concave.

The main results of this paper can be stated as follows.

Theorem 1.1 {#FPar1}
-----------
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Proof of Theorem [1.1](#FPar1){ref-type="sec"} {#Sec2}
==============================================

From ([1.4](#Equ4){ref-type=""}), we see that $\documentclass[12pt]{minimal}
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Hence, in the following, we always assume that $\documentclass[12pt]{minimal}
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Recall that Kauers and Paule \[[@CR3]\] proved the following inequality: $$\documentclass[12pt]{minimal}
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